Analysis of a sperm surface molecule that binds to a vitelline envelope component of Xenopus laevis eggs.
To analyze sperm surface molecules involved in sperm-egg envelope binding in Xenopus laevis, heat-solubilized vitelline envelope (VE) dot blotted onto a polyvinylidene difluoride (PVDF) sheet was incubated with a detergent extract of sperm plasma membrane (SP-ML). The membrane components bound to the VE were detected using an antibody library against sperm plasma membrane components, and a hybridoma clone producing a monoclonal antibody (mAb) 16A2A7 was identified. This mAb was used in a Far Western blotting experiment in which VE was separated by electrophoresis, and then transferred to a PVDF strip that was incubated with SP-ML. It was found that SP-ML binds to the VE component gp37 (Xenopus homolog of mammalian ZP1). The antigens reactive to mAb 16A2A7 showed apparent molecular weights of 65-130 and 20-30 kDa, and were distributed relatively evenly over the entire sperm surface. Periodate oxidation revealed that both the pertinent epitope on the sperm surface and the ligands of VE gp37 were sugar moieties. VE gp37 was exposed on the VE surface, and the mAb 16A2A7 dose-dependently inhibited sperm binding to VE. The sperm membrane molecules reactive with mAb 16A2A7 also reacted with mAb 2A3D9, which is known to recognize the glycoprotein SGP in the sperm plasma membrane and is involved in interactions with the egg plasma membrane, indicating that the sperm membrane glycoprotein has a bifunctional role in Xenopus fertilization.